Grassland communities of the Verlorenvalei Nature Reserve in the North-eastern Sandy Highveld, Transvaal  by Bloem, K.J. et al.
S.Afr.J.Bot., 1993, 59(3): 273 - 280 273 
Grassland communities of the Verlorenvalei Nature Reserve in the North-eastern 
Sandy Highveld, Transvaal 
K.J. Bloem*, G.K. Theron and N. van Rooyen 
Department of Botany, University of Pretoria, Pretoria 0002, Republic of South Africa 
Received 6 November 1991; revised 9 December 1992 
In order to formulate a management policy for the Verlorenvalei Nature Reserve, a phytosociological study 
under the auspices of the Grassveld Biome Project was initiated. The classification, by means of the PHYTO-
TAB computer program, revealed seven plant communities which can be grouped into two vegetation units. A 
hierarchical classification, description and ecological interpretat ion as well as a DECORANA ordination with 
associated environmental gradients is presented. 
Met die doel om 'n bestuursbeleid te formuleer vir die Verlorenvaleinatuurreservaat is 'n fitososiologiese 
studie onder die beskerming van die Grasveldbioomprojek onderneem. Die klassifikasie, met behulp van die 
PHYTOT AB-rekenaarprogram, onderskei sewe plantgemeenskappe wat in twee plantegroei eenhede verdeel 
kan word. 'n Hierargiese klassifikasie, beskrywing en ekologiese interpretasie, asook 'n DECORANA-
ordening met geassosieerde omgewingsgradiente word aangebied. 
Keywords: Classification, ordination, plant communities . 
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Introduction 
The Verlorenvalei Nature Reserve was proclaimed during 
August 1985 by the Directorate Nature Conservation of the 
Transvaal Provincial Administration with the aim of protec-
ting the North-eastern Sandy Highveld (Acocks 1988) as 
well as the last breeding site~ of the endangered Wattled 
Crane (Crus carunculatus Gmt-"i1) in the Transvaal (Bat-
chelor et al. 1982). 
To formulate a management pOlley, a detailed classifica-
tion and description of the vegetation was initiated under the 
auspices of the Grassland Biome Project (Mentis & Huntley 
1982). The aim of this study was to identify, characterize 
and describe the vegetation of the reserve. In this paper the 
results of the grassland vegetation are given while the 
results of the wetlands are described by Bloem et al. (1993). 
Study area 
The study area is situated between 25°14' and 25°21'S 
latitude and 30°04' and 300 09'E longitude, 10 km north of 
Dullstroom on the escarpment in the eastern Transvaal, 
South Africa (Figure 1). The area covers 6 055 ha. 
Quartzite, granite and shale of the Transvaal Sequence, 
Pretoria Group, Steenkampsberg Formation are the main 
rock types underlying the area with an intrusion of diabase 
layers throughout the formation (SACS 1980). Soil types in 
the Nature Reserve are the Mispah, Clovelly, Glenrosa and 
Cartref forms (MacVicar et al. 1977). 
According to the Koppen climate classification system, 
the climate is a temperate humid climate with a dry winter 
period (Cwb) (Schulze 1947). Average rainfall varies from 
667.3 mm (Lydenburg) to 842.1 mm (Belfast). The sum-
mers are cool, with mean monthly temperatures of 15.6°C -
17 .O°C (Belfast) and 18.0°C - 20.1°C (Lyden burg) from 
October to January, while the winters are cold, with mean 
monthly temperatures of 8.1°C - lOSC (Belfast) and 
11.1 °C - 14.0°C (Lydenburg) from May to August 
(Figure 2). Severe frost occurs during the winter. The 
prevailing winds are north from December to May and 
north-west from July to October (Weather Bureau 1980 -
1986). 
The natural vegetation is sour grassland classified by 
Acocks (1988) as representing the Near-Bankenveld varia-
tion of the North-eastern Sandy Highveld (Veld type 57a) 
with the grasses Tristachya leucothrix and Trachypogon 
spicatus being dominant. The Verlorenvalei Nature Reserve, 
before and during the first years of proclamation, was used 
mainly for cattle grazing with no definite burning polricy. 
Methods 
Releves were compiled in 278 random stratified sample 
plots. An initial plot size of 16 m2 was used but owing to 
the low species diversity (in some cases 2-3 species/releve) 
the plot size was increased to 200 m2 (10 X 20 m). Stratifi-
cation was done on 1 :30 000 scale aerial photographs on the 
basis of homogeneous physiographic-physiognomic units. 
All species in each sample plot were noted and a cover-
abundance value for each species was estimated using the 
Braun-Blanquet scale (Mueller-Dombois & Ellenberg 1974). 
Environmental data noted at each sample plot included 
soil type, soil depth, aspect, slope, slope position, rockiness 
as well as grazing pressure (by cattle), trampling and 
erosion. 
The PHYTOTAB computer package (Westfall et al. 
1982) was applied to the floristic data to classify the data 
according to the Zlirich-Montpellier method. The results of 
the classification are presented in four phytosociological 
tables (Bloem 1988) simplified in a synoptic table (Table 1). 
Detrended Correspondence Analysis (DECORANA -
Hill 1979) was used to determine the ecological status of the 
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Figure 1 Vegetation map of the Verlorenvalei Nature Reserve. 
plant species and the influence of certain environmental 
factors on the distribution of the plant species. 
Taxa names conform to those of Gibbs Russell et ai. 
(1985; 1987). 
Results 
The grassland is classified into two vegetation units: 
1. The Tristachya ieucothrix Grassland 
2. The Coieochloa setifera Crest Grassland. 
1. The Tristachya leucothrix Grassland 
This vegetation unit covers up to .10% of the grasslands 
(Figure 1). The soils range from shallow to deep with the 
Mispah form being dominant. The diagnostic species are 
included in Table 1 (Species group 0). Non-diagnostic 
dominants include Tristachya ieucothrix. Eragrostis race-
mosa. Eragrostis capensis. Helichrysum nudifolium. Senecio 
iaevigatus (Bloem 1988). The total vegetation cover ranges 
between 10 and 60%. 
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Figure 2 Climate diagrams for the Belfast and Lydenburg 
Weather Stations (Weather Bureau 1980 - 1986). W = wet period; 
D = dry period. 
The Tristachya leucothrix Grassland comprises four 
communities: 
1.1 The Tristachya leucothrix - M onocymbium ceresiiforme 
Grassland 
1.2 The Tristachya leucothrix - Harpochloafalx Grassland 
1.3 The Tristachya leucothrix Haemanthus humilis 
Grassland 
1.4 The Tristachya leucothrix - Eragrostis racemosa 
Grassland 
1.1 The Tristachya leucothrix - Monocymbium 
ceresiiforme Grassland 
This community occurs on soils of the Mispah, Clovelly, 
Cartref and Glenrosa forms with an average surface rock 
cover of 14% (Figure 3). The diagnostic species of this 
community are indicated in Table 1 (Species group A). 
Non-diagnostic dominants include Acaplypha wilmsii, 
Pelargonium luridum, Silene clandestina, Wahlenbergia 
squamifolia and Gladiolus papilio (Bloem 1988). The total 
vegetation cover ranges between 20 and 60%. 
This community comprises fourteen variations containing 
a range of vegetation conditions grading from shallow to 
deep soils . 
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Table 1 Synoptic table of the grassland vegetation of 
the Verlorenvalei Nature Reserve 
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Table 1 Continued 
Conrnun I ty numbe r 
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1.1.1 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Lotononis eriantha Grassland 
Occurring on the crest and middle slopes on shallow soils 
with a rock cover of 30 - 40%. The diagnostic species are 
indicated in Table 1 (Species group E). Non-diagnostic 
dominants include Cyperus obtusiflorus and Ajuga ophrydis 
(Bloem 1988). 
1.1.2 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Cyperus denudatus Grassland 
Occurring on the crest and middle slopes on shallow soils 
with a rock cover of 20%. Dominant species include Cype-
rus denudatus (Table 1. Species group H) and Euphorbia 
striata (Table 1, Species group F) (Bloem 1988). 
1.1.3 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Manulea paniculata Grassland 
Occurring on shallow soils with a rock cover of 20%. 
Dominant species include Manulea paniculata (Table 1. 
Species group B) (Bloem 1988). 
1.1.4 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Gllldiolus varius Grassland 
Occurring on the crest and middle slopes on shallow soils. 
Rock cover on the crest is 10% while the rock cover on the 
middle slopes ranges from 30 to 50%. The diagnostic spe-
cies include Gladiolus varius (Table 1. Species group F). 
Non-diagnostic dominants include Melinis repens (Bloem 
1988). 
1.1.5 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Dianthus mooiensis Grassland 
Occurring on the shallow soils with a rock cover of 20 
60%. The diagnostic species is indicated in Table 1 (Species 
group D). Non-diagnostic dominants include Panicum 
natalense (Bloem 1988). 
Figure 3 The Tristachya leucothrix - Monocymbium ceresiiforme Grassland on shallow to deep soils with a rock cover of 14%. 
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1.1.6 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Eragrostis patentissima Grassland 
Occurring on the crest and foot slopes on soils with a depth 
of 100 - 250 mm. The diagnostic species is indicated in 
Table 1 (Species group I) (Bloem 1988). 
1.1.7 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Gladiolus calcaratus Grassland 
Occurring on the crest and upper slopes on shallow soils 
with a rock cover of 30 - 40% on the crest. Diagnostic 
species include Gladiolus calcaratus and Sutera neglecta 
(Table 1, Species group G) (Bloem 1988). 
1.1.8 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Agrostis eriantha Grassland 
Occurring on soils with a depth of 200 mm. Dominant 
species include Agrostis eriantha, Rendlia altera and 
Crocosmia paniculata (Bloem 1988). 
1.1.9 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Hypericum lalandii Grassland 
Occurring on the crest and upper slopes on soils with a 
depth of 400 - 600 mm and a rock cover of 30%. Diagnos-
tic species include Hypericum lalandii (Table 1, Species 
group G). Non-diagnostic dominants include Rumex angio-
carpus (Bloem 1988). 
1.1.10 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Senecio conrathii Grassland 
Occurring on soils with a depth of 600 - 800 mm and a rock 
cover of 10 - 40%. Diagnostic species include Senecio con-
rathii and Gnidia ca//ra (Table 1, Species group B) (Bloem 
1988). 
1.1.11 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Pteridium aquilinum Grassland 
Occurring on the crest and middle slopes on deep soils with 
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a rock cover of 30%. The diagnostic species include Pteri-
dium aquilinum, Sebaea grandis and Dierama insigne 
(Table 1, Species group C). Non-diagnostic dominants 
include Elionurus muticus (Bloem 1988). 
1.1.12 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Argyrolobium tuberosum Grassland 
Confined to the middle slopes on deep soils with a low rock 
cover « 10%). The diagnostic species include Argyro-
lobium tuberosum (Table 1, Species group C; Bloem 1988). 
1.1.13 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Helichrysum cephaloideum Grassland 
Occurring on the middle slopes and plains on deep soils and 
a low rock cover « 10%). Dominant species include 
Helichrysum cephaloideum (Bloem 1988). 
1.1.14 The Tristachya leucothrix - Monocymbium 
ceresiiforme - Eragrostis capensis Grassland 
This variation is characterized by the diagnostic species of 
the community (Table 1, Species group A) and the absence 
of the diagnostic species of the other variations (Bloem 
1988). 
1.2 The Tristachya leucothrix - Harpochloa falx 
Grassland 
This community occurs mostly on the crest and middle 
slopes with an average rock cover of 20%. The Mispah, 
Glenrosa and Cartref forms are typical of this community 
(Figure 4). 
The diagnostic species of this community are indicated in 
Table 1 (Species group J). Non-differential dominants 
include Rendlia altera, Crocosmia paniculata, Ajuga 
ophrydis, Nemesia /ruticans, Kohautia amatymbica and 
Pimpinella transvaalensis (Bloem 1988). The total 
vegetation cover is between 10 and 60% with overgrazed 
patches. 
Figure 4 The Tristachya leucothrix - Harpochloafalx Grassland on the crest and middle slopes with an average cover of 20%. 
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This community comprises eleven variations containing a 
range of vegetation conditions grading from shallow to deep 
soils . 
1.2.1 The Tristachya leucothrix - Harpochloa falx -
Gnidia capitata Grassland 
Occurring on the upper and middle slopes on shallow soils. 
The diagnostic species are indicated in Table 1 (Species 
group M). Non-diagnostic dominants include Helichrysum 
cephaloideum (Bloem 1988). 
1.2.2 The Tristachya leucothrix - Harpochloa falx -
Vernonia natalensis Grassland 
Occurring on the middle slopes on shallow soils with a rock 
cover of 10%. The diagnostic species include Vernonia 
natalensis (Table 1, Species group N) (Bloem 1988). 
1.2.3 The Tristachya leucothrix - Harpochloa falx -
Elionurus muticus Grassland 
Confined to the crests on shallow soils with a rock cover of 
40 - 60%. Dominant species include Elionurus muticus. 
Eragrostis plana and Eragrostis curvula (Bloem 1988). 
1.2.4 The Tristachya leucothrix - Harpochloa falx -
Sutera caerula Grassland 
Occurring on the middle slopes and plains on shallow soils 
and a rock cover of 20 - 40%. Dominant species include 
Sutera caerula and Helichrysum galpinii (Bloem 1988). 
1.2.5 The Tristachya leucothrix - Harpochloa falx -
Manulea paniculata Grassland 
Occurring on the crest and middle slopes with a soil depth 
of 300-500 mm. Dominant species include Manulea panicu-
lata. Rhus discolor and Cyperus denudatus (Bloem 1988). 
1.2.6 The Tristachya leucothrix - Harpochloa falx -
Streptocarpus pentheranus Grassland 
Occurring on the upper and middle slopes with a soil depth 
of 300 - 500 mm and a rock cover of 20 - 70%. The diag-
nostic species include Holcus lanatus and Scabiosa colum-
baria (Table 1, Species group N). Non-diagnostic domi-
nants include Streptocarpus pentheranus. Melinis repens 
and Cheilanthus multifida (Bloem 1988). 
1.2.7 The Tristachya leucothrix - Harpochloa falx -
Festuca scabra Grassland 
Occurring on soils with a depth of 400 - 500 mm and a rock 
cover of 0 - 40%. Dominant species include F estuca scabra 
(Bloem 1988). 
1.2.8 The Tristachya leucothrix - Harpochloa falx -
Kyllinga erecta Grassland 
Occurring on the crest and plains with a soil depth of 400 -
600 mm and little rock cover (10%). The diagnostic species 
include Kyllinga erecta (Table 1, Species group K). Non-
diagnostic dominants include Disa cooperi (Bloem 1988). 
1.2.9 The Tristachya leucothrix - Harpochloa falx -
Scirpus jicinioides Grassland 
Occurring on soils with a depth of 500 - 850 mm and a rock 
S.-Afr.Tydslcr.Plantk.,1993.59(3) 
cover of 20%. Diagnostic species include Scirpus ficinioides 
(Table 1, Species group K). Non-diagnostic dominants 
include Cyperus obtusiflora. Diheteropogon filiformis and 
Bulbostylis contexta (Bloem 1988). 
1.2.10 The Tristachya leucothrix - Harpochloa falx -
Anthericum cooperi Grassland 
Occurring on the crest and upper slopes on soils with a 
depth of 800 - 1000 mm and a rock cover of 50%. Diagnos-
tic species include Anthericum cooped and Gerbera galpinii 
(Table 1, Species group L). Non-diagnostic dominants 
include Pavonia columella. Anthemis cotula and Androcym-
bium melanthioides (Bloem 1988). 
1.2.11 The Tristachya leucothrix - Harpochloa falx -
Eragrostis racemosa Grassland 
This variation can only be characterized by the diagnostic 
species of the community (Table 1, Species group J) and the 
absence of the diagnostic species of the other variations 
(Bloem 1988). 
1.3 The Tristachya leucothrix - Haemanthus humilis 
Grassland 
Occurring on the plains and middle slopes on shallow soils 
with a little rock cover (4%). Dominant species include 
Haemanthus humilis. Helichrysum oreophilum and Lopho-
laena distacha. The total crown cover is 30 - 50% (Bloem 
1988). 
1.4 The Tristachya leucothrix - Eragrostis racemosa 
Grassland 
Occurring on the crest and middle slopes on soils with a 
depth of 150 - 400 mm and a rock cover of 0 - 30%. This 
community is characterized by the diagnostic species of the 
Tristachya leucothrix Grassland (Table 1, Species group 0) 
and the absence of the diagnostic species of the other 
communities. The total crown cover is 20 - 50% (Bloem 
1988). 
2. The Coleochloa setifera Crest Grassland 
This vegetation unit covers 20% of the grassland and 
includes the plant communities of the crest and rocky 
middle slopes at an altitude of 2 060 - 2 205 m. The soils 
are shallow and rocky, mainly of the Mispah form. 
The vegetation is characterized by species group P (Table 
1). The diagnostic species of this community are indicated 
in Table 1 (Species group P) and include also Crassula 
setulosa and Helichrysum galpinii (Bloem 1988). The total 
vegetation cover is between 10 and 40% (Figure 5). 
The Coleochloa setifera Crest Grassland comprises three 
communities. 
2.1 The Coleochloa setifera - Cheilanthes multijida 
Crest Grassland 
Occurring on the crest and east- and south-east-facing 
middle slopes with a rock cover of 40 - 80%. Diagnostic 
species are indicated in Table 1 (Species group R). Non-
diagnostic dominants include Cheilanthes multifida (Bloem 
1988). 
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Figure 5 The Coleochloa setifera Crest Grassland on shallow soils and a high percentage rock cover. 
2.2 The Coleochloa setifera - Melinis repens Crest 
Grassland 
Occurring on the crest and middle slopes on soils with a 
depth of 100 - 500 mm. Rock cover varies from 5 - 80%. 
The diagnostic species are indicated in Table 1 (Species 
group Q). Non-diagnostic dominants include Melinis repens. 
Cyperus rupestris. Wahlenbergia undulata and Eragrostis 
plana (Bloem 1988). 
2.2.1 The Coleochloa setifera - Melinis repens "-
Hypoxis filiformis Crest Grassland 
Occurring on soils with a soil depth of 100 - 300 mm and a 
rock cover of 20 - 60%. Dominant species include Panicum 
natalense. Hypoxis filiformis and Bulbostylis schoenoides 
(Bloem 1988). 
2.2.2 The Coleochloa setifera - Melinis repens -
Cyperus rupestris Crest Grassland 
Occurring on soils with a soil depth of 100 mm and a rock 
cover of 60 - 80%. Dominant species include Cyanotis 
pachyrrhiza. Albuca species, Asclepias aurea. Anthericum 
cooperi. Cyperus esculentus. Ornithogalum tenuifolium. 
Pentanisia prunneloides. Senecio albanensis and Oxalis 
obliquifolia. 
2.2.3 The Coleochloa setifera - Melinis repens -
Tristachya leucothrix Crest Grassland 
Occurs on soils of the Cartref form, Grovedale series with a 
rock cover of 5 - 70%. Dominant species include Tristachya 
leucothrix. Eragrostis racemosa. Senecio polyodon. Crocos-
mia paniculata and Androcymbium melanthioides (Bloem 
1988). 
2.2.4 The Coleochloa setifera - Melinis repens -
Cyperus denudatus Crest Grassland 
Confined to the crest with a soil depth of 150 - 300 mm. 
Dominant species include Tristachya leucothrix and Era-
grostis racemosa (Bloem 1988). 
2.3 The Coleochloa setifera - Helichrysum pilosellum 
Crest Grassland 
Occurring on the crest on shallow soils with a rock cover of 
60 - 70%. The diagnostic species is indicated in Table 1 
(Species group S). The total vegetation cover is 10% 
(Bloem 1988). 
Ordination 
The distribution of communities along the first and second 
axis is given in Figure 6. The plant communities are more or 
.0 
HIGH CROWN COVER Low CROWN COVER 
.5 Low ROCK COVER HIGH ROCK COVER 
BOTTOM / MIDDLE SLOPE CREST 
.0 
II MIDDLE SLOPE 
TRIS;TA~HYA lEU!;:OTHRIX 
·5 









ICOLEOCHLOA SETIFERA CREST 
I I 
.0 CREST GRASSLAND PLAINS 








.5 GRASSLAND MIDDLE SLOPE 
"'-
0 
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 
AXIS 1 
Figure 6 The position of the plant communities along the first 
and second axes of a DECORANA ordination of the grasslands of 
the Verlorenvalei Nature Reserve (Eigen values, axis 1 = 0.467 
and axis 2 = 0.234). 
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less restricted to specific areas of the scatter diagram with a 
small overlap between the communities. Smaller variations 
can not be distinguished within each of the communities. 
The distribution of the releves along the horizontal axis 
(axis 1) is associated with a rockiness/crown cover/slope 
position gradient, with the releves of the middle and bottom 
slopes having a high percentage crown cover and low 
percentage rock cover on the left of the diagram and the 
releves of the crest having a high percentage rock cover and 
a low percentage crown cover situated on the right. The 
distribution of the releves along the vertical axis (axis 2) is 
associated with the slope position, with the releves of the 
middle slopes on opposite ends of the axis and the releves of 
the crest and plains in the middle of the axis. 
Discussion 
The aim of this study was to identify and characterize the 
major plant communities and their variations of the 
Verlorenvalei Nature Reserve. The major plant communities 
could be separated from each other on the basis of habitat 
factors, while the smaller variations could not always be 
linked to a specific habitat factor. The major plant 
communities formed the basis of the management plan for 
the reserve. 
Although very little work has been done on the vegetation 
of the North-eastern Sandy Highveld, it is similar to the 
grassland of high altitudes in the Sabie region (Deall et ai. 
1989) and Amsterdam region (Turner 1989). 
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